In silico T-cell epitope prediction plays a key role in immunization experiments 19 design and vaccine preparation. In this study, classification models based on random 20 forests algorithm were trained by use of experimental human leukocyte antigen class I 21 (HLA-I) presenting T-cell peptides data, in which several characteristics were 22 constructed as immunogenicity features, including amino acid sequence characteristics, 23 peptide entropy, eluted ligand likelihood percentile rank (EL %Rank) score and score 24 of immunogenic peptide. The classification result for the antigen epitopes outperformed 25 the previous research (AUC=0.81, external validation data set AUC=0.77). As 26 mutational epitopes generated by the coding region contain only the alterations of one 27 or two amino acids, we assume that these characteristics might also be applied to the 28 classification of the endogenic mutational epitopes named 'neoantigens'. Based on 29 mutation information and sequence related amino acid characteristics, a prediction 30 model of neoantigen was established as well (AUC=0.78). Further, a web-based tool 31 was developed for the prediction of either human antigen epitope or neoantigen epitope 32 (http://www.biostatistics.online/INeo-Epp/antigen.php). Overall, by analyzing amino 33 acid distribution in T-cell receptor (TCR) contact sites, we found that TCR prefers to 34 recognize the hydrophobic amino acids. This work may provide a new insight for T-35 cell recognition of antigen peptides. 36 37
Introduction
The receiver operator characteristic (ROC) curve of models are shown in 211 Based on these above-mentioned validated features, we established a web server 212 for TCR epitope prediction, named INeo-Epp. This tool can be used to predict both 213 immunogenic antigen and neoantigen epitopes. For antigen, the nine main HLA 214 supertypes can be used. We recommend the peptides with the lengths of 8-12 residues, 215 but not less than 8. N-terminal, position 2, C-terminal were treated as anchored sites by 216 default. A predictive value greater than 0.5 is considered as positive immunogenicity 217 (P). Please make sure that HLA-subtype must match your peptides. When HLA-218 subtype mismatches, the different %rank value may strongly influence the results.
Web server for TCR epitope prediction
219 Additionally, the neoantigen model requires providing wild and mutated sequences at 220 the same time to extract mutation associated characteristics, and currently only 305 %rank score (C24). HLA binding prediction were run by netMHCpan4.0 in 306 which %rank was recommended as evaluation standard，%rank<0.5 as strong binders, 307 0.5<%rank<2 as weak binders, %rank>2 as no binders.
311 "repeatedcv", number = 5, repeats = 3). The feature screening result were generated in 312 R using the package Buroat (a feature selection method 
